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I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1-12 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 



pages 

pages 

pages 17-18 



, as originally filed 

, as amended (together with any statement) under article 19 

, filed with the demand 



, filed with the letter of 13.12.2001 



the drawings: 
pages 1-4 



, as originally filed 



, filed with the demand 



, filed with the letter of 



I 1 the sequence listing part of the description: 
pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language English which is: 

| [ the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
£}<^ the language of publication of the international application (under Rule 48.3(b)). 

[ I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
l — 1 or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

j~] furnished subsequently to this Authority in computer readable form. 

[~ I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
— international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. The amendments have resulted in the cancellation of: 
1 1 the description, pages 

[ 3! the claims, Nos. 

□ 



the drawings, sheet/fig 



c I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
• I — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70. 16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard t novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 



Claims 1-9 
Claims 



Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 



1-9 



1-9 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

New restricted claims have been filed with the letter of 17 
December 2001. 

The claimed invention now relates to a method for protecting 
wood or similar materials with a water-repellent compound 
selected from siloxane derivatives and f luoroalkyl-polymers in 
combination with a complexing agent. 

EP 682091 A2 reveals surface treatment of wood with a 
complexing agent and a water-repellent binder. The water- 
repellent binders are not the same as in the present 
application. 

Treatment with the same type of complexing agents as in the 
present application is also known from WO 94/22647 Al. 

It is known from EP 747183 A2 to impregnate wood with a 
siloxane derivative that binds in the wood surface and makes 
it water-repellent. 

However, the applicant has shown that treatment with a 
complexing agent and a siloxane derivative has an advantageous 
effect compared to treatment with the components separately. 

Therefore, claims 1-9 are considered to fulfil the 
requirements of novelty, inventive step and industrial 
applicability. 
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Claims: 

1 . A method for protecting wood and similar lignocellulose-based materials against decay 
and molding, characterized in that the material is treated with a compound selected from 

5 the group of siloxane derivatives and fluoroalkyl polymers, which improves its water- 
repellence, and with a complexing agent capable of binding transition metals. 

2. The method according to claim 1 , characterized in that the compound improving the 
water-repellence of the material is used at a rate of approx. 0.1-30 kg/m 3 of dry wood. 

10 

3. The method according to claim 1 or 2, characterized in that the amount of complexing 
agent used is approx. 0.1-30 kg, preferably approx. 5-20 kg/m 3 of wood. 

4. The method according to any of the preceding claims, characterized in that the 

1 5 complexing agent used is an organic chelator, in particular an aminopolycarboxylic acid or 
a salt thereof, a hydroxy acid or a salt thereof, or an organophosphate. 

5. The method according to Claim 4, characterized in that the complexing agent used is 
ethylenediaminetetra-acetic acid (EDTA), nitrilotriacetic acid (NTA), n-hydroxyethyl- 

20 ethylenediaminetriacetic acid (HEDTA), diethylenetriaminepenta-acetic acid (DTPA), 
ethylediamine-di-(o-hydroxyphenylacetic acid (EDDHDA), diethanolglycine (DEG) or 
ethanoldiglycine (EDG), or alkali metal salts thereof. 

6. The method according to any of the preceding claims, characterized in that sawn 
25 timber, plywood, chipboards or various wood composites are treated. 

7. A wood preservative composition which contains an effective amount of an agent 
capable of preventing the growth and propagation of micro-organisms, characterized in 
that it contains 0.01 - 30 % by weight of a complexing agent capable of binding transition 

30 metals and 0.01 - 40 % by weight of a compound, which improves water-repellence, 
selected from the group of siloxane derivatives and fluoroalkyl polymers. 



1 



18 



8. A lignocellulose-based product treated according to any of Claims 1 - 6. 

9. A method for controlling the moisture content of a lignocellulose-based material, 
characterized by using a compound, which is selected from the group of siloxane 
derivatives and fluoroalkyl polymers and which is capable of binding covalently or 
polymerizes with the reactive compounds in the cell wall of the lignocellulose-based 
material, whereby there forms in the surface structures of the material a water-repellent 
film, which prevents water molecules from penetrating into the macrostructure of the 
lignocellulose-based material, and combining a treatment with EDTA with this treatment. 
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Method of protecting wood 

The present invention relates to the method according to the preamble of Claim 1 for 
5 protecting wood against decay, molding and similar non-desirable reactions caused by 
microorganisms. 

The invention also relates to a method for improving the water repellence of wood, a 
product prepared by the method, and its use advantageously for wood preservation and for 
1 0 improving the dimensional stability of wood. 

Decay fungi and certain other microorganisms use structural components of wood in their 
metabolism. Brown-rot fungi remove cellulose and hemicellulose from wood and white-rot 
fungi additionally use the lignin components of wood. Brown rot is characterized by rapid 
15 deterioration of the strength properties of wood already at an early stage of decay, before 
changes observable by the bare eye. For this reason, among others, brown-rot fungi are in 
the boreal climate zones the worst destroyers of wood and wood structures, causing 
annually losses of thousands of millions of Finnish marks. 

20 Wood is protected chemically against microbes which damage wood. Conventional 
preservatives can roughly be divided into three main categories: 1) water-based 
impregnants; 2) oil-based impregnants; and 3) creosote oil. 

Considerable drawbacks are associated with present-day wood preservatives. They contain 
25 wide-spectrum active agents, for which reason their adoption into use presupposes 
acceptance by public authorities. The action of the impregnants is based on so-called 
overall toxicity targeted at vital metabolic functions, such as cell breathing and the 
production of a high-energy compound, ATP, common to all living organisms. Since what 
is concerned is compounds with a wide-spectrum biologic effect, the use of present-day 
30 wood preservatives is associated with considerable health risks (e.g. carcinogens) and 
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environmental risks (pollution of soil and watercourses). Furthermore, the EU biocide 
directive now in force limits the use and development of biocidal compounds. 

From FI patent publication 90951 there is known an alternative wood preservation method 
solving the problems associated with conventional preservation of sawn timber. In the said 
method, complexing agents are used for binding out of wood at least some of the metals 
essential for the metabolism of microorganisms. Wood preservation is carried out by 
impregnating the wood to be treated with a solution of a complexing agent, in a manner 
known per se. 

It has been observed that the method effectively inhibits decay caused by decay fungi. 
Furthermore, a treatment with, for example, EDTA prevents the formation of damage 
caused by certain wood-destroying insects. However, many complexing agents, such as 
precisely EDTA, are associated with the disadvantage that the compound washes out. 
Efforts have been made to prevent this by various means, but usually with poor results. 

The object of the present invention is to eliminate the disadvantages of prior art and to 
provide a novel method for protecting timber, such as sawn timber, wood composites such 
as plywood, chipboards and fiberboards, and similar lignocellulose-based products against 
rotting, molding and similar decay and damage reactions caused by microorganisms. 

By the method according to the invention, the penetration of water into the wood structure 
can be limited by treating the wood with water-repellent compounds. Thus, the invention 
uses compounds such as siloxane derivatives, acid anhydride derivatives containing a 
hydrophobic carbon chain, or fluoroalkyl polymers, which are capable at least in part of 
penetrating also into the cell wall structure of wood and of preventing interaction between 
hydroxyl groups and water. It would appear that the hydrophobification compound binds 
covalently or polymerizes with the reactive compounds of the cell wall of a lignocellulose- 
based material, whereupon there forms in the surface structures of the material a water- 
repellent film which prevents the penetration of water molecules into the macrostructure of 
the lignocellulose-based material. 
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It has been observed that the dimensional stability of wood is thereby improved. As the 
moisture content of wood decreases, the conditions for action and the effects of external 
factors, such as fungi, are weakened. The present invention aims at controlling the moisture 
5 content of lignocellulose-based materials in such a manner that the transfer of ambient 
moisture into the wood cell wall is prevented. It has been observed, unexpectedly, that a 
very good wood preservation effect is achieved by combining such a hydrophobification 
treatment with the above-mentioned wood preservation using a complexing agent as the 
active component (as a fungicide-like agent). 

10 

The moisture content of the wood material is crucially important for the growth and 
propagation of microorganisms. Decay fungi require relatively high moisture contents in 
the substrate, water at minimum 30 % of the dry weight of the wood. This moisture content 
causes saturation of wood cell walls with water and the formation of a free water film in 
1 5 the cell cavity. The prevention of the transfer of water into the cell wall leads to a situation 
in which the moisture requirements of decay fungi are not fulfilled, and the growth and 
propagation of fungi are not possible. At the same time, hydrophobification agents are 
surprisingly effective in binding complexing agents to wood. 

20 More specifically, the method according to the invention is mainly characterized in what is 
stated in the characterizing part of Claim 1 . 

The wood preservative composition according to the invention for its part is characterized 
in what is stated in the characterizing part of Claim 9, and the method according to the 
25 invention for controlling the moisture content of a lignocellulose-based material is 
characterized in what is stated in the characterizing part of Claim 1 1 . 

Considerable advantages are gained by means of the invention. Thus, by means of the 
invention the resistance of wood material to damage caused by microorganisms can be 
30 improved without the use of conventional fungicides, or the amount of fungicide required 
for inhibiting rot in wood can be lowered significantly. 
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The method according to the invention is suited for all lignocellulose-based products (e.g. 
sawn timber, plywood, chipboards, and various wood composites). The method according 
to the invention is used in a treatment combination aimed at improving the biologic 
efficacy of the treatment (e.g. EDTA + hydrophobification treatment). In principle, the 
hydrophobification treatment is also suited for decreasing the amount of fungicides (e.g. 
conventional impregnant + hydrophobification treatment). A lignocellulose-based material 
can be treated by various pressure impregnation methods, application and spraying 
methods, and immersion methods. 

Water immersion/drying tests have shown that the hydrophilicity and dimensional 
instability of wood treated with combination solutions is clearly less than that of untreated 
wood. An EDTA addition would also seem to enhance the effect of siloxane, since the 
ASE values of specimens treated with combination solutions are many times the values 
obtained using a 5 % siloxane solution. When the cycling is repeated, the ASE values 
usually increase by degrees, which is often due to the fact that the dimensional instability 
of the control specimens increases strongly as cycling progresses. 

When meeting the property requirements according to the invention, the compound 
improving water repellence penetrates into the cell wall and becomes there unwashable or 
difficult to wash out (a compound which either forms covalent bonds or is polymerizable). 
Furthermore, the compound is preferably emulsifiable in water. 

The results obtained in connection with the invention give reason to assume that by the 
combining of a complexing agent and liquid siloxane (e.g. EDTA and SIS W) it is possible 
to obtain a product competitive with the currently used wood preservative products, 
particularly those aimed at class AB. 

The invention will be described below in greater detail with the help of a detailed 
description, with reference to the accompanying drawings, wherein 
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Figure 1 depicts the contact angles of water as a function of time on wood surfaces (surface 
parallel to the radius) treated with chelator-siloxane combination solutions; 
Figure 2 depicts, with the help of a bar diagram, the differences in the dry volumes of the 
wood specimens before and after impregnation; 
5 Figure 3 depicts, in the form of a bar diagram, the effect of compounds improving water 
repellence on the dimensional stability of wood; 

Figure 4 depicts the decay preventing efficacy of a combination treatment against rot 
caused by Poria placenta; 

Figure 5 depicts, with the help of a graph, the (washed) anti-rot efficacy of combination 
10 treatments; 

Figure 6 depicts, with the help of a graph, the anti-fungus efficacy of chelator-siloxane 
combinations, and 

Figure 7 depicts, with the help of a bar diagram, the anti-rot efficacy of the combination 
treatments in an earth pot test simulating ground contact. 

15 

By "non-desirable reactions" of microorganisms is meant in the present applications 
primarily the damage and decay of wood caused by fungi and molds. The decay of wood, 
i.e. a substantial weakening of its strength properties, is mainly attributable to decay fungi, 
which include, for example, the above-mentioned brown-rot fungi and white-rot fungi. 
20 Damage (i.e. discoloration) to wood is caused, among others, by the above-mentioned blue- 
stain fungi and mold fungi. However, the weight loss caused by these is insignificant. 

The invention can be used for protecting timber from the non-desirable reactions of all of 
the above-mentioned microorganisms 

25 

Within the framework of the present invention, the term "complexing agent" (i.e. 
"chelator") denotes a substance capable of binding bi- or trivalent cations into insoluble or 
soluble complexes. 

30 Complexing agents can be divided into inorganic and organic compounds. Inorganic 
complexing agents are various cyclic and linear phosphate compounds, for example, 
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polyphosphates such as sodium polyphosphate (Na 5 P;0 STPP). The most important 
organic complexing agents are aminocarboxylic acids und their salts having acetic acid as 
the acid part (some examples to be mentioned are ethylenediaminetetra-acetic acid 
(EDTA), n-hydroxyethylethylenediaminetriacetic aciG ,HEDTA), diethylenetriaminepenta- 

5 acetic acid (DTPA), nitroloacetic acid (NTA), ethylenediamine-di-(o-hydroxyphenylacetic 
acid) (EDDHA), diethanolglycine (DEG) and ethanoldiglycine (EDG), and salts thereof, in 
particular alkali metal salts, hydroxy acids (gluconic acid, glucoheptonic acid and other 
saccharic acids such as p-glucoisosaccharic acid, a-isosaccharic acid, tartaric acid, maleic 
acid, and citric acid) and salts thereof, and organophosphates having phosphoric acid as the 

10 acid part (examples to be mentioned include aminotrimethylenephosphonic acid (ATMP), 
l-hydroxyethylidene-l,l-diphosphonic acid (HEDP), 
ethylenediaminetetramethylenephosphonic acid (EDTMP), 
diethylenetriaminepentamethylenephosphonic acid (DTPMP), and salts thereof. 

15 In the invention it is also possible to use metal-binding phenolates or cathecolates, such as 
biologic chelators, siderophores, produced by microorganisms. Siderophores are 
microorganism-produced complexing agents which bind metal ions of the substrate, in 
particular iron, for the use of the organism. It has been observed that certain siderophores 
produced by fungi (Trichoderma sp) or bacteria (Pseudomonas sp.) have an effect 

20 inhibiting the growth of other microorganisms, which is based on a strong affinity of 
siderophores to the iron in the substrate. 

According to a preferred embodiment of the invention, the complexing agent used is 
aminocarboxylate or aminocarboxylic acid, most preferably aminotetracarboxylates or 
25 aminotetracarboxylic acids. In the examples presented below there are used 

ethylenediaminetetra-acetic acid (EDTA) and salts thereof (ethylenediaminetetra-acetates), 
which have proven to be especially effective in the method according to the invention. The 
suitable salts of EDTA include alkali metal salts, in particular sodium salts: Na2-EDTAc 
and Na4-EDTAc. 
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In the following description, reference is made in particular to EDTA. It should be noted, 
however, that other complexing agents behave in a corresponding manner, and the 
invention is not limited specifically to EDTA. 

5 In connection with the invention, wood material (includes wood, various wood products 
and wood composite products) is treated with hydrophobification compounds. The action 
of hydrophobification compounds is based on their molecular structure, wherein there is a 
hydrophilic end at one end of the molecule and a hydrophobic one at the other. The 
hydrophilic end of the compound favors an aqueous phase (e.g. the hydrophilic OH groups 

10 of the wood cell wall) and the hydrophobic end favors an oil phase, i.e. it repels water. 
Typical compounds described above include various siloxanes and their derivatives, acid 
anhydride derivatives containing a hydrophobic carbon chain, and various fluoroalkyl 
polymer derivatives (e.g. polytetrafluoroethylene). Examples to be mentioned of the usable 
silicon compounds (e.g. siloxane compounds) include those used in, for example, the 

15 textile industry, the concrete and masonry industry, and the paper industry (deinking and 
coating of paper) for hydrophobification purposes. 

Suitable silicon polymers, fluorinated polymers, alkylketenedimers and acid anhydrides 
have been described, for example, in publications JP63176101, JP4070302, JP59033133, 
20 EP 0 747 1 83, WO80/02249, US 4.044. 1 72, 4.404.306. The materials mentioned in these 
publications are incorporated into the present application by reference. 

Particularly preferred compounds include siloxane or corresponding liquid silicon 
compounds such as polydimethylhydrogensiloxane, polymethylhydrogensiloxane, 
25 polydimethoxysiloxane, aminofunctional polydimethoxysiloxane, modified reactive 
polysiloxane, modified oligomeric siloxane, oligomeric siloxane, dimethylsiloxane, and 
phenylmethylpolysiloxane. 



30 



In this specification, reference is made in particular to the product SISW siloxane, which 
represents a preferred embodiment. The compound concerned illustrates generally the 
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silicon compounds usable in the invention, and the intention is not to limit the invention to 
it. 

In the present invention it has been shown that the decay preventing efficacy of EDTA and 
5 SISW can be improved with a mixture formulated from these active agents. The mixing of 
the compounds further results in that the required efficacy against decay is arrived at by 
using lower concentrations than if individual active agents were used. 

Na2-EDTA and SiSW siloxane form a mixture with which sapwood of pine can easily be 
10 vacuum impregnated. In our tests we have observed that a mixture containing 1 % of Na 2 - 
EDTA and 3 % of SiSW siloxane is very effective against decay caused by P. placenta. 
Even after a leaching, the active agent mixture remains in the cellular system in an amount 
sufficient to prevent a weight loss (<3 % weight loss). A comparison of the efficacy against 
decay of a 1 % Na 2 -EDTA-3 % SISW mixture with the decay preventing efficacy of 
15 individual Na 2 -EDTA and SISW siloxane showed that the mixture enhances the efficacy of 
the individual active agents. At the concentration used in the test, neither active agent alone 
provides sufficient action against decay (weight loss less than 3 %) after leaching. 

In general the amount of complexing agent is approx. 0.1-100 kg, preferably approx. 1 - 
20 30 kg, especially preferably approx. 1.5-20 kg of complexing agent/m 3 of dry wood. The 
amount of a silicon/siloxane compound is within a corresponding range, i.e. approx. 0.1 - 
100 kg/m 3 of dry wood. Wood or a corresponding lignocellulose-based material can be 
treated separately with a complexing agent and a hydrophobification agent, either first with 
a complexing agent and then with a hydrophobification agent, or vice versa, or the material 
25 can be treated with solutions of both agents simultaneously. The material may be dried 
between the treatments. Especially preferably a lignocellulose-based material is treated 
with a mixture of a complexing agent and a hydrophobification agent, the mixture 
containing 0.01 - 30, preferably approx. 0.1 - 20, especially preferably 0.5-10 % by 
weight of complexing agent and 0.01 - 40, preferably approx. 0.1 - 30, especially 
30 preferably 0.5 - 1 0 % by weight of hydrophobification agent. 
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Timber can be impregnated with an agent improving water-repellence by any method 
known per se, for example, by pressure, vacuum, vacuum+pressure impregnation, 
immersion treatment, application treatment or spray treatment. For example, according to 
one option, timber is impregnated with a hydrophobification compound in a vacuum of 
approx. 1 0 - 95 %, preferably approx. 70 - 90 % vacuum (duration of the treatment 
approx. 1 0 min - 5 h, preferably approx. 30 min - 2 h). Thereafter any excess treatment 
solution is removed, which can be carried out first at normal pressure and thereafter at 
lowered pressure, whereafter the pressure is raised to an overpressure of approx. 2 - 
20 atm, preferably to a value of approx. 5-15 atm. 

Timber can be impregnated with a hydrophobification agent by an immersion treatment. 
The last-mentioned option can be carried out simply, for example, by immersing the timber 
to be treated (e.g. sawn timber) in a vat containing a hydrophobification agent. In the 
immersion treatment there is used a maximally saturated complexing agent solution, in 
which case the treatment time in the impregnation step is approx. 1 min - 5 h. The time 
required by the immersion treatment of fresh sawn timber is typically approx. 30 min - 2 h. 

The model compounds tested penetrate the cell wall and form therein, with the reactive 
compounds of the cell wall, stable combinations which do not washout or which wash out 
with difficulty. In the surface structures of wood material treated with hydrophobification 
compounds there is formed a water-repellent film, which slows down the penetration of 
water molecules into the macro-structure of the wood material. In other words, the 
lignocellulose-based material has a water-repellent film which entirely or in part prevents 
the passage of ambient moisture into the wood cell wall. 

When penetrating into the cell wall, the hydrophobification compounds cause swelling of 
the cell wall structures and combine with hydrophilic groups therein, whereupon ambient 
water molecules either will not have room in the cell wall structures or will not find free 
bonding surfaces. The moisture balance of the cell wall structures of a wood material 
treated with hydrophobification compounds drops to a level (water =30 % of the dry weight 
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of wood) which is insufficient for the growth and propagation of fungi. Thus the treatments 
also prevent the wood strength weakening caused by decay fungi. 

The causes of the improved efficacy against decay of the EDTA-siloxane mixture are at 
present not known precisely. It is possible that the compounds react with each other, 
forming a complex which retains and also promotes those properties of the treatment 
required for decay preventing action. 

The following non-limiting examples describe the invention in greater detail. 

The following substances were used in the examples: 

Siloxane: Perlit SISW (Bayer AG, polydimethyl hydrogen siloxane) 

EDTA: Na 2 EDTA (Akzo, Basf) 

EXAMPLE 1 

Efficacy of combination treatment in preventing the wetting of a wood surface 

The indicator used for water-repellence of a surface is the shape of a drop of water dropped 
on the surface concerned, i.e. the angle between the drop and the base (contact angle): the 
greater the angle, the more water-repellent the base. When wood is rendered water- 
repellent, the penetration of water into the cell structure of the wood is substantially slowed 
down. 

Contact angle measurements were carried out on wood surfaces which had been treated 
with a siloxane derivative and a combination mixture of a chelator and siloxane. 5 -percent 
(siloxane) and 3-percent (chelator) treatment solutions were prepared from the base 
solutions of the compounds. Specimens of pine sapwood (20 x 20 x 5 mm) were vacuum 
impregnated with the treatment solutions, whereafter the specimens were oven dried 
(103 °C, 24 h). The effect of the treatments on the water-repellence properties of the wood 
surface was investigated by determining the contact angles of distilled water on the radially 
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cut surfaces of the specimens. Before the measurements the specimens had been stabilized 
under a relative humidity of 65 %. 

Figure 1 depicts the contact angles of water as a function of time on wood surfaces (radial 
5 surface) treated with chelator-siloxane combination solutions. The controls were wood 
treated with water and wood treated with a siloxane solution. The contact angle 
measurements showed that treatments with the chelator-siloxane combination improved the 
water-repellence of wood. The water-repellence values of the wood surface obtained with 
the combination treatment are better than the values obtained with a treatment with 
10 siloxane alone. 

Example 2 

Penetration into wood cell wall of compounds in combination treatment 

15 The penetration of compounds into the cell wall of wood is indicated by expansion of the 
wood, i.e. a greater dry volume of the wood after impregnation than before impregnation. 
In order to determine the change in the dry volume of the wood, the precise dimensions of 
pine sapwood specimens (21x21x5 mm) were measured oven dry before the 
impregnations and. further, oven dry after the impregnations. 

20 

Figure 2 shows the differences in the dry volumes of the wood specimens before and after 
impregnation. The dry volume of wood impregnated with water (control) is smaller after 
the impregnation than before the impregnation, i.e. substances are leached out from the cell 
wall. 

25 

On the basis of the results, the siloxane-chelator mixture penetrates into the cell wall. 
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Example 3 

Effect of combination treatment on dimensional stability of wood 

The interaction of the hydrophilic groups in the cell wall with molecules other than water 
5 molecules results in a decrease of bonding sites available to water molecules. The 
improvement of the dimensional stability of wood under the effect of impregnation 
treatments is an indication of the penetration, into the cell wall of the wood, of the 
compound used for the impregnation and, to a certain degree, also of its bonding thereto,. 

1 0 The effect of hydrophobification compounds on the hydrophilicity and dimensional 

stability of pine sap wood was investigated with tests known as water immersion/drying 
tests. Pine specimens (21x21x5 mm) were vacuum impregnated with siloxane and with a 
chelator-siloxane combination. After drying subsequent to the impregnation, the 
dimensions of the specimens were measured. Thereafter the wood specimens were vacuum 

1 5 impregnated with water and the dimensions of the specimens were measured while they 
were wet and also after oven drying. Impregnation with water and drying, as well as the 
measurements, were repeated. 

Dimensional stability is expressed using so-called ASE values, which are obtained from 
20 the following calculation formulae: 

ASE (%) = 100 x (S c -St)/S c , where S c is the volume swelling coefficient of the control 
sample and S t is the volume swelling coefficient of ths treated specimens. S(%) = 100 x 
(Vw-Vd)/Vd, where Vw is the volume of wood impregnated with water and Vd is ths 
25 volume of oven dry wood. 

Positive ASE values are an indication that there is less hydrophilicity and dimensional 
instability in the treated specimens than in the control specimens. 
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In Figure 3, the effect of hydrophobification compounds on the dimensional stability of 
wood is examined. The dimensional stability of the specimens was calculated in 2-3 
successive water immersion/drying cycles. 

5 The water immersion/drying tests indicated that the hydrophilicity and dimensional 
instability of wood treated with the combination solutions is clearly less than that of 
untreated wood. The adding of a chelator would also appear to enhance the effect of 
siloxane, since the ASE values of specimens treated with the combination solutions were 
many times the values obtained with 5-percent siloxane solutions. 

10 

Example 4 

Efficacy of combination treatment against decay caused by brown-rot fungus in 
accelerated test conditions according to standard EN 113 

1 5 Treatments with a combination made up of a metal chelator and a siloxane derivative were 
selected for treatments according to the invention. 

Of the compounds being tested, 3- and 5-percent working solutions were prepared from 
siloxane, and in the combination the chelator content was 1-2 precent and the silocane 
20 content ranged from 2.5 to 5 percent. Pine sapwood specimens (15x15x5 mm) were 
vacuum impregnated with impregnation solutions. After impregnation, some of the 
specimens were exposed to a washing test of 4 days. An accelerated rotting test, modified 
according to the EN 1 1 3 standard, was performed on the test specimens. The test fungus 
selected was brown-rot fungus Poria placenta. The rotting test lasted for 5 weeks. 

25 

Figure 4 shows the anti-rot efficacy of the combination treatment against decay caused by 
Poria placenta. The concentration of chelator was 1 % in all of the mixtures used. The 
siloxane concentration ranged from 1 to 5 %. The controls in the test were untreated 
controls and specimens treated with 3-percent EDTA and with 5 % siloxane. 

30 
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Figure 5 shows with the help of a graph the anti-rot efficacy of combination treatments 
(washed). The graph indicates the active agent concentrations required for achieving the 
less than 3 % weight loss required by EN standards. 

According to the decay test results, the weight loss limit (<3 %) according to the EN 
standard requirements against decay caused by Poria placenta was achieved with an active 
agent combination wherein the concentration of siloxane was 3 % and the concentration of 
chelator was 1 %. The amounts absorbed into the wood were in this case approx. 23 kg/m 3 
for siloxane and approx. 7.5 kg/m 3 for chelator. 

Example 5 

Efficacy against mold of combination treatment 

The efficacy of the combination treatment against mold (antifiingus efficacy) was tested in 
a laboratory by the suspension method. For the test, pine sapwood specimens were 
impregnated with chelator-siloxane combinations wherein the chelator concentration was 
1 .5 % or 3 %, and the siloxane concentration was 1 % or 2 %. In addition, test specimens 
were impregnated with chelator alone (1 .5 % or 3 %) and with siloxane alone (1 % and 
2 %). 

The test and control specimens were suspended in a random order in incubation boxes. The 
relative humidity of the air in the boxes was adjusted by means of water to 95 - 1 00 %, the 
test temperature being 20 °C (+/- 2 °C). Before the beginning of the test, a mold fungus 
suspension was sprayed into the test boxes. The mold suspension contained three mold 
species thriving well in wood: Aspergillus versicolor (El), Gladosporium sphaerospermum 
(R7) and Penicillum sp. (1017). The forming of growth on the surfaces of the test 
specimens was followed microscopically and visually at 2-week intervals for 10 weeks. 
The amount of the formed growth was assessed according to a scale of 0 - 5. 



0 = 

1 = 



no growth 

indications of growth 
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2 = 1 - 10 % of the surface area covered by microbial growth 

3 - 1 0 - 30 % of the surface area covered by microbial growth 

4 = 30 - 70 % of the surface area covered by microbial growth 

5 = >70 % of the surface area covered by microbial growth 

5 

The efficacy of the chelator-siloxane combinations against mold is shown in accompanying 
Figure 6. The combinations used in the test contained 1.5 % or 3 % of EDTA and 1 % or 
2 % of SIS W siloxane. The controls in the test were untreated controls and specimens 
treated with 1 .5 % or 3 % EDTA and with 1 % and 2 % SIS W siloxane. 

10 

The anti-fungus efficacy of the combination treatment is significantly better than the anti- 
fungus efficacy of either individual compound in the combination. Pine sapwood treated 
with the combination treatment did not mold at all during the 10- week exposure to mold. 

15 Example 6 

Efficacy of combination treatment in a soil block test simulating ground contact 

A compost soil mixture was prepared for a soil block test (accelerated and modified EN 
807) simulating contact with ground. The water binding capacity and moisture content of 
20 the soil mixture was adjusted to comply with the EN 807 standard (60 % and 55 %). 

Pine sapwood specimens (30 x 10 x 5 mm) were vacuum impregnated with a combination 
mixture wherein the chelator concentration was 3 % and 6 % and the siloxane 
concentration was 7.5 % and 1 5 %. The test specimens were rinsed in the normal manner 
25 (according to the standard EN 807) after the impregnation. The controls in the test were 
untreated pine sapwood specimens. The duration of the test was 20 weeks, whereafter the 
weight loss in the specimens was determined. 

The decay preventing efficacy of the combination treatments in a soil block test simulating 
30 ground contact is depicted in Figure 7. 
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The results obtained from the soil block test simulating ground contact indicate that a 
combination treatment significantly improves the resistance of treated timber in ground 
contact conditions. 
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Claims: 

1 . A method for protecting wood and similar lignocellulose-based materials against decay 
and molding, characterized in that the material is treated with a compound which 

. iCiU 

improves its water-repellence and with a complexing ags$ capable of binding transition 
metals. 

2. The method according to Claim K characterized in that the hydrophobification 
compound used is an agent which is capable of binding covalently or of polymerizing with 
the reactive compounds in the cell wall of the lignocellulose-based material in order to 
form in the surface structures of the materials a water-repellent film which prevents the 
penetration of water molecules into the macro-structure of the lignocellulose-based 
material. 

3. The method according to Claim 2, characterized in that the hydrophobification 
compound used is a siloxane derivative, an acid anhydride derivative containing a 
hydrophobic carbon chain, or a fluoroalkyl polymer. 

4. The method according to any of the preceding claims, characterized in that the 
hydrophobification compound is used at a rate of approx. 0.1-30 kg/m 3 of dry wood. 

5. The method according to any of the preceding claims, characterized in that the amount 
of complexing agent used is approx. 0.1-30 kg, preferably approx. 5 - 20 kg/m 3 of wood. 

6. The method according to any of the preceding claims, characterized in that the 
complexing agent used is an organic chelator, in particular an aminopolycarboxylic acid or 
a salt thereof, a hydroxy acid or a salt thereof, or an organophosphate. 

7. The method according to Claim 6, characterized in that the complexing agent used is 
ethylenediaminetetra-acetic acid (EDTA), nitrilotriacetic acid (NTA), n-hydroxyethyl- 
ethylenediaminetriacetic acid (HEDTA), diethylenetriaminepenta-acetic acid (DTP A), 
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ethy!ediamine-di-(o-hydrox>T5henylacetic acid (EDDHDA), diethanolglycine (DEG) or 
ethanoldiglycine (EDG), or alkali metal salts thereof. 

8. The method according to any of the preceding claims* characterized in that sawn 
timber, plywood, chipboards or various wood composites are treated. 

9. A wood preservative composition which contains an effective amount of an agent 
capable of preventing the growth and propagation of micro-organisms, characterized in 
that it contains 0.01 - 30 % by weight of a complexing agent capable of binding transition 
metals and 0.01 - 40 % by weight of a compound which improves water-repellence. 

10. A lignocellulose-based product treated according to any of Claims 1 - 8. 

1 1. A method for controlling the moisture content of a lignocellulose-based material, 
characterized in that a hydrophobification compound is used which is capable of binding 
covalently or polymerizes with the reactive compounds in the cell wall of the 
lignocellulose-based material, whereby there forms in the surface structures of the material 
a water-repellent film which prevents water molecules from penetrating into the 
macrostructure of the lignocellulose-based material, and a treatment with EDTA is 
combined with this treatment. 
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Puunsuojausmenetelma 

Esilla olevan keksinnon kohteena on patenttivaatimuksen 1 johdannon mukainen menetel- 
ma puun suojaamiseksi lahoamiselta, homehtumiselta ja sentapaisilta mikro-organismien 
5 aiheuttamilta, ei-toivotuilta reaktioilta. 

Keksinto koskee myos menetelmaa puun vedenhylkivyyden parantamiseksi, menetelmalla 
valmistettua tuotetta ja sen kayttoa edullisesti puunsuojaukseen ja puun mittapysyvyyden 
parantamiseen. 

10 

Lahottajasienet ja eraat muut mikro-organismit kayttavat puun rakennekomponentteja ai- 
neenvaihdunnassaan. Ruskolahottajasienet poistavat puusta selluloosaa ja hemiselluloosaa 
ja valkolahottajasienet hyodyntavat lisaksi myos puun ligniinikomponentteja. Ruskolaholle 
on tyypillista puun lujuusominaisuuksien nopea heikkeneminen jo lahoamisen alkuvai- 
15 heessa ennen silmin havaittavia muutoksia. Mm. tasta syysta ruskolahottajasienet ovat vii- 
leiden ilmastoalueiden pahimpia puutavaran ja puurakenteiden tuhoajia aiheuttaen vuosit- 
tain miljardien markkojen suuruisia tappioita. 

Puuta suojataan kemiallisesti puuta vaurioittavia mikrobeja vastaan. Perinteiset suoja- 
20 aineet voidaan jakaa karkeasti kolmeen paaluokkaan: 1) vesipohjaiset kyllasteet, 2) oljy- 
pohjaiset kyllasteet ja 3) kreosoottioljy. 

Nykyisiin puunsuoja-aineisiin liittyy huomattavia epakohtia. Ne sisaltavat teholtaan laaja- 
vaikutteisia aineita, mista syysta niiden kayttoonotto edellyttaa viranomaisten hyvaksyn- 

25 nan. Kyllasteiden tehovaikutus perustuu niin kutsuttuun yleismyrkyllisyyteen, mika koh- 
distuu kaikille elollisille organismeille yhteisiin elintarkeisiin aineenvaihdunnallisiin ta- 
pahtumiin, joita ovat esim. soluhengitys ja korkeaenergisen yhdisteen, ATP:n tuotto. Kos- 
ka kyseessa ovat biologiselta teholtaan laajavaikutteiset yhdisteet, liittyy nykyisten puun- 
suoja-aineiden ka^toon huomattavia-terveydellisia (esim. karsinogeenit) ja janparistollisia 

30 (maaperan ja vesistojen saastuminen) riskeja. Lisaksi nyt voimassa oleva EU:n biosididi- 
rektiivi rajoittaa biosidisten yhdisteiden kayttoa ja kehitystyota. 

Fl-patenttijulkaisusta 90951 tunnetaan vaihtoehtoinen puunsuojausmenetelma, jolla on 
ratkaistu sahatavaran perinteiseen puunsuojaukseen liittyneet ongelmat. Sanotussa mene- 
35 telmassa puusta sidotaan kompleksinmuodostajilla ainakin osan niista metalleista, jotka 
ovat oleellisia mikro-organismien metabolian kannalta. Puunsuojaus tapahtuu kyllasta- 
malla sinansa tunnetulla tavalla kasiteltava puutavara kompleksinmuodostajan liuoksella. 
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Menetelman on todettu estavan tehokkaasti lahottajasienten aiheuttamaa lahoa. Lisaksi ka- 
sittely esim. EDTA:lla estaa eraiden puuta tuhoavien hyonteisten aiheuttamien vaurioiden 
muodostumista. Moneen kompleksinmuodostajaan, kuten juuri EDTA:han, liittyy kuiten- 
kin se haittapuoli, etta yhdiste on huuhtoutuva. Tata on pyritty estamaan monin keinon, 
5 mutta yleensa huonoin tuloksin. 

Taman keksinnon tarkoituksena on poistaa tunnettuun tekniikkaan liitty vat epakohdat ja 
saada aikaan uusi menetelma puutavaran, kuten sahatavaran, puukomposiittien, kuten va- 
nerin, lastulevyjen ja kuitulevyjen, ja sentapaisten lignoselluloosa-pohjaisten tuotteiden 
10 suojaamiseksi lahoamiselta, homehtumiselta ja vastaavilta mikro-organismien aiheutta- 
milta tuhoutumis- ja turmeltumisreaktioilta. 

Keksinnon mukaisella menetelmalla veden tunkeutumista puun rakenteeseen voidaan ra- 
joittaa kasittelemalla puuta vettahylkivilla yhdisteilla. Niinpa keksinnossa kaytetaan yh- 

1 5 disteita, kuten siloksaanijohdannaisia, hydrofobisen hiiliketjun sisaltavia happoanhydridi- 
johdannaisia tai fluoroalkyylipolymeereja, jotka kykenevat ainakin osittain tunkeutumaan 
myos puun soluseinarakenteeseen ja estamaan hydroksyyliryhmien ja veden vuorovaiku- 
tuksen. Vedenhylkivyytta parantava yhdiste ilmeisesti sitoutuu kovalenttisesti tai polyme- 
roituu lignoselluloosapohjaisen materiaalin solun seinan reaktiivisten yhdisteiden kanssa, 

20 jolloin syntyy materiaalin pintarakenteisiin vedenhylkiva kalvo, joka estaa vesimolekyylien 
tunkeutumisen lignoselluloosapohjaisen materiaalin makrorakenteeseen 

On todettu, etta talloin puun mittapysyvyys paranee. Puun kosteuspitoisuuden alentuessa 
myos ulkoisten tekijoiden, kuten sienten, toimintaedellytykset ja vaikutus puunrakentee- 
25 seen heikkenevat. Esilla oleva keksinto tahtaa lignoselluloosapohjaisen materiaalin kosteu- 
den hallintaan siten, etta ymparoivan kosteuden siirtyminen puusoluseinaan estetaan. Yl- 
lattaen on todettu, etta yhdistamalla tallainen hydro fobointikasittely ylla mainittuun puu- 
suojaukseen, jossa aktiivisena komponenttina (fungisidin omaisena aineena) kaytetaan 
kompleksinmuodostajaa, paastaan erittain hyvaan puunsuojavaikutukseen. 

30 

Puumateriaalin kosteuspitoisuudella on ratkaiseva merkitys mikro-organismien kasvulle ja 
leviamiselle. Lahottajasienet vaativat suhteellisen korkeat kasvualustan kosteuspitoisuudet, 
vahintaan 30 % vetta puun kuivapainosta. Tama kosteuspitoisuus aiheuttaa puusoluseinien 
kyllastymisen vedella ja vapaan vesikalvon muodostumisen soluonteloon. Veden siirtymi- 
35 sen estyminen soluseinaan johtaa siihen, etta lahottajasienten kosteusvaatimukset eivat 
tayty ja sienten kasvu ja leviaminen eivat ole mahdollista. Samalla hydrofobointiaineet yl- 
lattavan tehokkaasti kykenevat sitomaan kompleksinmuodostajat puuhun. 
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Tasmallisemmin sanottuna keksinnon mukaiselle menetelmalle on paaasiallisesti tunnus- 
omaista se, mika on esitetty patenttivaatimuksen 1 tunnusmerkkiosassa. 

Keksinnon mukaiselle puusuojakoostumukselle on puolestaan tunnusomaista se, mika on 
5 esitetty patenttivaatimuksen 9 tunnusmerkkiosassa ja keksinnon mukaiselle menetelmalle 
lignoselluloosapohjaisen materiaalin kosteuden hallitsemiseksi se, mika on esitetty patent- 
tivaatimuksen 1 1 tunnusmerkkiosassa. 

Keksinnon avulla saavutetaan huomattavia etuja. Niinpa keksinnon avulla parannetaan 
1 0 puumateriaalin kestavyytta mikro-organismien aiheuttamia tuhoja vastaan ilman perinteis- 
ten sienimyrkkyjen kayttoa tai voidaan merkitsevasti alentaa lahon estamiseen tarvittavaa 
sienimyrkkymaaraa puussa. 

Keksinnon mukainen menetelma soveltuu kaikille lignoselluloosapohjaisille tuotteille 
15 (esim. sahatavaralle, vanerille, lastulevyille ja erilaisille puukomposiiteille). Keksinnon 
mukainen menetelma kaytetaan kasittely-yhdistelmassa, joissa pyritaan parantamaan ka- 
sittelyn biologista tehokkuutta (esim. EDTA + vedenhylkivyyskasittely). Periaatteessa hyd- 
rofobointikasittely sopii myos sienimyrkkyjen maaran vahentamiseen (esim. konventionaa- 
linen kyllaste + vedenhylkivyyskasittely). Lignoselluloosapohjaista materiaalia voidaan ka- 
20 sitella erilaisin painekyllastysmenetelmien, sively- ja ruiskutusmenetelmien ja upotusme- 
netelman avulla. 

Vesiupotus/kuivaus-kokeet ovat osoittaneet, etta yhdistelmaliuoksilla kasitellyn puun kos- 
teuselaminen on selvasti vahaisempaa kuin kasittelemattoman puun. EDTA-lisays nayttaisi 
25 myos tehostavan siloksaanin vaikutusta, silla yhdistelmaliuoksilla kasiteltyjen kappaleiden 
ASE-arvot ovat moninkertaiset 5 % siloksaaniliuoksella saatuihin arvoihin nahden. Tois- 
tettaessa syklitysta ASE-arvot yleensa kasvavat asteittain, mika johtuu usein siita, etta ver- 
tailunaytteiden elaminen lisaantyy voimakkaasti syklityksen edistyessa. 

30 Keksinnon mukaiset ominaisuusvaatimukset tayttaessaan, vedenhylkivyytta parantava yh- 
diste on soluseinaan tunkeutuva ja siella huuhtoutumattomaksi tai vaikeasti huuhtoutuvaksi 
muuttuva (joko kovalenttisia sidoksia muodostava tai polymeroitava yhdiste). Yhdiste on 
lisaksi mielellaan veteen emulgoitavissa oleva. 

35 Keksinnon yhteydessa saadut tulokset antavat aiheen olettaa, etta kompleksinmuodostaja ja 
nestemaisen siloksaanin (esim. EDTA:n ja SISW:n) yhdistamisella voidaan aikaansaada 
tuote, joka on kilpailukykyinen nykyisin kaytettavien, etenkin AB-luokkaan suunnattujen 
puunsuojaustuotteiden kanssa. 
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Keksintoa ryhdytaan seuraavassa lahemmin tarkastelemaan yksityiskohtaisen selityksen 
avulla oheisiin piirustuksiin viitaten, jolloin 

kuviossa 1 on esitetty veden kontaktikulmat ajan funktiona kelaattori-siloksaani- 
5 yhdistelmaliuoksilla kasitellyilla puupinnoilla (sateensuuntainen pinta); 

kuviossa 2 on pylvasdiagrammin avulla esitetty erot puunaytteiden kuivatilavuuksissa en- 
nen kyllastysta ja sen jalkeen; 

kuviossa 3 on esitetty pylvasdiagrammin muodossa vedenhylkivyytta parantavien yhdistei- 
den vaikutus puun mittapysyvyyteen; 
1 0 kuviossa 4 on esitetty yhdistelmakasittelyn lahonestotehokkuus Poria placeman aiheutta- 
maa lahoa vastaan; 

kuviossa 5 on kuvaajan avulla esitetty yhdistelmakasittelyiden (huuhdottu) lahonestote- 
hokkuus; 

kuviossa 6 on kuvaajan avulla esitetty kelaattori-siloksaani-yhdistelmien homeenesto- 
15 tehokkuus;ja 

kuviossa 7 on pylvasdiagrammin avulla esitetty yhdistelmakasittelyiden lahonestotehok- 
kuus maakosketusta simuloivassa multapurkkikokeessa. 

Mikro-organismien "ei-toivotuilla reaktioilla" tarkoitetaan tassa hakemuksessa lahinna 
20 sienten ja homeiden aiheuttamaa puun turmeltumista ja tuhoutumista. Puun tuhoutumi- 
sesta, eli sen lujuusominaisuuksien oleellisesta heikkenemisesta, ovat paaasiassa vastuus- 
sa lahottajasienet, joita ovat esim. ylla mainitut ruskolahottajasienet ja valkolahotta- 
jasienet. Puun turmeltumista (eli varivikoja) aiheuttavat mm. ylla mainitut sinistaja- ja 
homesienet. Naiden aiheuttama painohavio on kuitenkin merkitykseton. 

25 

Keksintoa voidaan kayttaa suojaamaan puutavaraa kaikkien ylla mainittujen mikro- 
organismien ei-toivotuilta reaktioilta. 

Taman hakemuksen puitteissa tarkoitetaan kasitteella "kompleksinmuodostaja" (eli "ke- 
30 laatinmuodostaja") ainetta, joka kykenee sitomaan kaksi- tai kolmiarvoisia kationeja liu- 
kenemattomiksi tai liukeneviksi komplekseiksi. 

Kompleksinmuodostajat voidaan jakaa epaorgaanisiin ja orgaanisiin yhdisteisiin. Epaor- 
gaaniset kompleksinmuodostajat ovat erilaisia syklisia ja lineaarisia fosfaattiyhdisteita, 
35 esim. polyfosfaatteja, kuten natriumpolyfosfaatti (Na 5 P 3 O 10 , STPP). Tarkeimmat orgaani- 
set kompleksinmuodostajat ovat aminokarboksyylihapot ja niiden suolat, joissa happo- 
osana on etikkahappo (esimerkkeina mainittakoon etyleenidiamiinitetraetikkahappo 
(EDTA), n-hydroksietyyli-etyleenidiamiinitrietikkahappo (HEDTA), dietyleenitriamiini- 
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pentaetikkahappo (DTPA), nitriloetikkahappo (NT A), etyleenidiamiini-dHo- 
hydroksifenyylietikkahappo) (EDDHA), dietanoliglysiini (DEC) ja etanohd.glysnn, 
(EDO) seka naiden suolat, etenkin alkalimetallisuolat, hydroksihapot (glukomhappo, glu- 
koheptonihappo ja muut sokerihapot, kuten p-glukoisosakkariinihappo, a-isosakka- 
riinihappo, viinihappo, omenahappo ja sitruunahappo) ja niiden suolat, seka organofos- 
faatit, joissa happo-osana on fosforihappo (esimerkkeina mainittakoon aminotrimety- 
leenifosfonihappo (ATMP), l-hydroksietylideeni-l,l-difosfoniha PP o (HEDP), etyleenKh- 
amiinitetrametyleenifosfonihappo (EDTMP) , diety leenitriamiinipentamety leenifos- 
fonihappo (DTPMP) ja niiden suolat. 

Keksinnossa voidaan myds kayttaa metalleja sitovia fenolaatteja tai katekolaatteja, kuten 
nnkro-organismien tuottamia biologisia kelaattoreita, sideroforeja. Siderofont ovat imk- 
ro-organismien tuottamia kompleksinmuodostajia, jotka sitovat kasvualustan metall^ 
ioneja, etenkin rautaa, organismin kayttoon. Erailla sienten (Trichoderma sp.) » ja baktee- 
rien (Pseudomonas sp.) tuottamilla sideroforeilla on todettu olevan toisten mtkro- 
organismien kasvua ehkaiseva vaikutus, joka perustuu sideroforien voimakkaaseen affi- 
niteettiin kasvualustassa olevaan rautaan. 

Keksinnon edullisen sovellutusmuodon mukaan kaytetaan kompleksinmuodostajana ami- 
nokarboksylaattia tai aminokarboksyylihappoa, sopivimmin aminotetrakarboksylaatteja 
tai -karboksyylihappoja. Alia esitettavissa esimerkeissa on kaytetty etyleeni-diamnmtetra- 
etikkahappoa (EDTA) ja sen suoloja (etyleenidiamiinitetra-asetaatteja), jotka ovat osott- 
tautunut erityisen tehokkaiksi keksinnon mukaisessa menetelmassa. EDTA:n sopivia 
suoloja ovat alkalimetallisuolat, etenkin natriumsuolat: Na 2 -EDTAc ja Na 4 -EDTAc. 

Seuraavassa selityksessa viitataan etenkin EDTA:han. Todettakoon kuitenkin, etta muut 
kompleksinmuodostaja kayttaytyvat vastaavalla tavalla, eika keksintoa ole rajoitettu juun 
EDTA:han. 

Keksinnon yhteydessa puumateriaalia (sisaltaa puun, erilaiset puutuotteet ja puukomposiit- 
tituotteet) kasitellaan vedenhylkivyytta parantavilla yhdisteilla. Vedenhylkivyytta paranta- 
vien yhdisteiden toiminta perustuu niiden molekyylirakenteeseen, jossa molekyyhn toises- 
sa paassa on hydrofiilinen ja toisessa hydrofobinen paa. Yhdisteen hydrofiilinen paa suosn 
vesifaasia (esim. puusoluseinan hydrofiiliset OH-ryhmat) ja hydrofobinen paa suosn ohy- 
i faasia eli hylkii vetta. Tyypillisia edella kuvattuja yhdisteita ovat esim. erilaiset sdoksaamt 
ja naiden johdannaiset, hydrofobisen hiiliketjun sisaltavat happoanhydridijohdannaiset ja 
erilaiset fluoroalkyylipolymeerijohdannaiset (esim. polytetrafluorieteeni). Esimerkkema 
kaytettavista piiyhdisteista (esim. siloksaaniyhdisteista) mainittakoon ne, joita kaytetaan 
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esim. tekstiiliteollisuudessa, betoni ja kiviteollisuudessa, paperiteollisuudessa (paperin 
siistaus ja pinnoitus) hydrofobointitarkoituksiin. 

Sopivia silikonipolymeereja, fluorattuja polymeereja, alkyyliketeenidimeereja ja happoan- 
5 hydrideja on kuvattu esim. julkaisuissa JP63176101, JP4070302,JP59033133, EP 0 747 
183, WO80/02249, US 4.044.172, 4.404.306. Naissa julkaisuissa mainitut aineet sisallyte- 
taan tahan hakemukseen viitteenomaisesti. 

Erityisen edullisia yhdisteita ovat siloksaani tai vastaavat, nestemaiset silikoniyhdisteet, 
1 0 kuten polydimetyylivetysiloksaani, polymetyylivetysiloksaani, polydimetoksisiloksaani, 
amino-funktionaalinen polydimetoksisiloksaani, modifioitu reaktiivinen polysiloksaani, 
modifoitu oligomeerinen siloksaani, oligomeerinen siloksaani, dimetyylisiloksaani ja fe- 
nyylimetyyli-polysiloksaani. 

1 5 Selityksessa viitataan etenkin tuotteeseen SIS W-siloksaani, joka edustaa edullista sovellu- 
tusmuotoa. Kyseinen yhdiste havainnollistaa yleisesti keksinnossa kaytettavia piiyhdisteita, 
eika keksintoa ole tarkoitusta rajata siihen. 

Esilla olevassa keksinnossa on osoitettu, etta EDTArn ja SISW-siloksaanin lahonestote- 
20 hokkuutta voidaan parantaa naista tehoaineista muodostetulla seoksella. Yhdisteiden se- 
koittaminen johtaa lisaksi siihen, etta tarvittavaan lahonestotehokkuuteen paastaan kaytta- 
malla pienempia pitoisuuksia kuin jos kaytettaisiin yksittaisia tehoaineita. 

Na2-EDTA ja SiS W-siloksaani muodostavat seoksen, jolla voidaan helposti tyhjiokyllastaa 
25 mannyn pintapuuta. Kokeissamme olemme voineet todeta, etta 1% Na^EDTArtaja 3% 
SiS W-siloksaania sisaltava seos tehoaa hyvin P. placeman aiheuttamaa lahoa vastaa. Te- 
hoaineseosta pysyy puusolukossa myos huuhdonnan jalkeen riittavasti estamaan painoha- 
vion muodostumista (< 3 % painohavio). Verrattaessa 1 % Na^EDTA^ % SISW-seoksen 
lahonestotehokkuutta yksittaisten Naj-EDTAin ja SISW-siloksaanin lahonestotehokkuut- 
30 teen, voitiin todeta, etta seos tehostaa yksittaisten tehoaineiden biologista tehoa. Kumpi- 
kaan tehoaine ei yksinaan kokeessa kaytetyssa pitoisuudessa anna riittavaa lahonestoa (alle 
3 % painohavio) huuhdottuna. 

Yleisesti ottaen kompleksinmuodostajan maara on noin 0,1 - 100 kg, edullisesti noin 1 - 
35 30 kg, erityisen edullisesti noin 1,5-20 kg kompleksinmuodostajaa/m 3 kuivaa puuta. 
Silikoni/siloksaaniyhdisteen maara on vastaavalla alueella, eli noin 0,1 - 100 kg/ m 3 kui- 
vaa puuta. Puu tai vastaava lignoselluloosapohjainen materiaali voidaan kasitella erikseen 
kompleksinmuodostajalla ja hydrofobointiaineella, joko ensin kompleksinmuodostajalla ja 
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sitten hydrofobointiaineella tai painvastoin, tai materiaalia voidaan kasitella molempien 
aineiden liuoksilla samanaikaisesti. Materiaali voidaan kuivattaa kasittelyiden valilla. 
Erityisen edullisesti lignoselluloosapohjaista materiaalia kasitellaan kompleksinmuodos- 
tajan ja hydrofobointiaineen seoksella, joka sisaltaa 0,01 - 30, edullisesti noin 0,1 - 20, 
5 erityisen edullisesti 0,5 - 1 0 paino-% kompleksinmuodostajaa ja 0.01 - 40, edullisesti noin 
0.1 - 30, erityisen edullisesti 0,5 - 10 paino-% hydrofobointiainetta. 

Vedenhylkivyytta parantavan aineen imeyttaminen puutavaraan voidaan suorittaa nulla 
tahansa sinansa tunnetulla tavalla esim. paine-, tyhjio-, tyhjio+paine-kyllastyksella, upo- 

1 0 tuskasittelylla, sively- tai ruiskutuskasittelylla. Esim. eraan vaihtoehdon mukaan vedenhyl- 
kivyytta parantava yhdiste imeytetaan puutavaraan noin 10-95 %:ssa, edullisesti noin 70 - 
90 %:ssa tyhjiossa (kasittelyn kesto noin 10 min - 5 h, edullisesti noin 30 min - 2 h). Ta- 
inan jalkeen poistetaan ylimaarainen kasittelyliuos, mika voidaan suorittaa ensin normaali- 
paineessa ja sitten alennetussa paineessa, minka jalkeen paine nostetaan noin 2 - 20 atm 

1 5 ylipaineeseen, edullisesti arvoon noin 5-15 atm. 

Vedenhylkivyytta parantava aine voidaan imeyttaa puutavaraan upotuskasittelylla. Viimek- 
si mainittu vaihtoehto voidaan toteuttaa yksinkertaisesti esim. upottamalla kasiteltava 
puumateriaali (esim. sahatavara) vedenhylkivyytta parantavaa yhdistetta sisaltavaan am- 
20 meeseen. Upotuskasittelyssa kaytetaan mahdollisimman kyllaista kompleksinmuodostaja- 
liuosta, jolloin imeytysvaiheen kasittelyaika on noin 1 min - 5 h. Tuoreen sahatavaran 
upotuskasittelyn vaatima aika on tyypillisesti noin 30 min - 2 h. 

Tutkitut malliyhdisteet tunkeutuvat soluseinaan ja muodostavat siella pysyvia ja huuhtou- 
25 tumattomia tai vaikeasti huuhtoutuvia yhdistelmia soluseinan reaktiivisten yhdisteiden 
kanssa. Vedenhylkivyytta parantavilla yhdisteilla kasitellyn puumateriaalin pintarakentei- 
siin muodostuu vedenhylkiva kalvo, joka hidastaa vesimolekyylien tunkeutumisen puu- 
materiaalin makrorakenteeseen. Toisin sanoen lignoselluloosapohjaisessa materiaalissa on 
ymparoivan kosteuden siirtymisen puusoluseinaan kokonaan tai osittain estava vettahylki- 
30 va kalvo. 

Tunkeutuessaan soluseinaan vedenhylkivyytta parantavat yhdisteet aikaansaavat soluseina- 
rakenteiden turpoamisen ja liittyvat siella oleviin hydrofiilisiin ryhmiin, jolloin ymparistSs- 
sa olevat vesimolekyylit eivat joko mahdu soluseinarakenteisiin tai niille ei loydy vapaata 
35 sitoutumispintaa. Vedenhylkivyytta parantavilla yhdisteilla kasitellyn puumateriaalin solu- 
seinarakenteiden kosteustasapaino laskee tasolle (< 30 % vetta puun kuivapainosta), joka 
on riittamaton sienten kasvulle ja leviamiselle. Nain ollen kasittelyt estavat my6s lahotta- 
jasienten aiheuttaman puun lujuuden heikkenemisen. 



t 
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Syita, jotka johtavat parantuneeseen EDTA-siloksaaniseoksen lahonestotehokkuuteen ei 
tunneta talla hetkella tarkalleen. On mahdollista, etta yhdisteet reagoivat keskenaan muo- 
dostaen kompleksin, joka sailyttaa ja myos edistaa kasittelyn lahoneston kannalta tarvitta- 
5 via ominaisuuksia. 

Seuraavat ei-rajoittavat esimerkit kuvaavat tarkemmin keksintoa. 

1 0 Esimerkeissa on kaytetty seuraavia aineita: 

Siloksaani: Perlit SISW (Bayer AG, polydimetyylivetysiloksaani) 
EDTA: Na^DTA (Akzo, Basf) 

Esimerkki 1 

1 5 Yhdistelmakasittelyn tehokkuus puupinnan kostumisen estamisessa 

Pintojen vedenhylkivyyden mittarina kaytetaan kyseiselle pinnalle pudotetun vesipisaran 
muotoa ts. pisaran ja alustan valista kulmaa (kontaktikulmaa): mita suurempi kulma, sita 
vettahylkivampi alusta on. Tehtaessa puu vettahylkivaksi saadaan veden tunkeutumista 
20 puun solurakenteeseen oleellisesti hidastettua. 

Kontaktikulmamittaukset tehtiin puupinnoilla, jotka oli kasitelty siloksaanijohdannaisella 
ja kelaattorin ja siloksaanin yhdistelmaseoksella. Yhdisteiden kantaliuoksista valmistettiin 
5-prosenttiset (siloksaani) ja 3-prosenttiset (kelaattori) kasittelyliuokset. Mannyn pintapuu- 
25 naytteet (20 x 20 x 5 mm) tyhj i oky llastetti in kasittelyliuoksilla, minka jalkeen naytteet 

kuivattiin uunissa (103 °C, 24h). Kasittelyjen vaikutusta puupinnan vedenhylkivyysominai- 
suuksiin tutkittiin maarittamalla tislatun veden kontaktikulmat naytekappaleiden sateen- 
suuntaisella leikkauspinnalla. Ennen mittauksia naytteet oli tasaannutettu 65 %:n suhteelli- 
sessa kosteudessa. 

30 

Kuviossa 1 on esitetty veden kontaktikulmat ajan funktiona kelaattori-siloksaani- 
yhdistelmaliuoksilla kasitellyilla puupinnoilla (sateensuuntainen pinta). Vertailuna vedella 
ja siloksaaniliuoksella kasitelty puu. Kontaktikulmamittaukset osoittivat, etta kelaattori- 
siloksaani-yhdistelmakasittelyt paransivat puun vedenhylkivyytta. Yhdistelmakasittelylla 
35 aikaansaadut puupinnan vedenhylkivyysarvot ovat pelkalla siloksaanikasittelylla saatuja 
arvoja paremmat. 
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Esimerkki 2 

Yhdistelmakasittelyssa olevien yhdisteiden tunkeutuminen puun soluseinaan 

Yhdisteiden tunkeutumisesta puun soluseinaan on merkkina puun turpoaminen eli suurem- 
5 pi puun kuivatilavuus kyllastyksen jalkeen kuin ennen kyllastysta. Puun kuivatilavuuden 
muuttumisen maarittamiseksi, mannyn pintapuukappaleiden (21x21x5 mm) tarkat di- 
mensiot mitattiin uunikuivina ennen kyllastyksia ja edelleen uunikuivina kyllastysten jal- 
keen. 

10 Kuviossa 2 on esitetty erot puunaytteiden kuivatilavuuksissa ennen kyllastysta ja sen jal- 
keen. Vedella kyllastetyn puun (vertailu) kuivatilavuus on pienempi kyllastyksen jalkeen 
kuin ennen kyllastysta eli soluseinasta uuttuu pois aineita. 

Tulosten perusteella siloksaani-kelaattori-seos tunkeutuu soluseinaan. 

15 

Esimerkki 3 

Yhdistelmdkdsittelyn vaikutus puun mittapysyvyyteen 

Soluseinan hydrofiilisten ryhmien vuorovaikutus muiden kuin vesimolekyylien kanssa 
20 johtaa vesimolekyylien sitoutumispaikkojen vahenemiseen. Puun mittapysyvyyden para- 
neminen kyllastyskasittelyiden vaikutuksesta on osoitus kyllastykseen kaytetyn yhdisteen 
tunkeutumisesta ja tietyssa maarin myos kiinnittymisesta puun soluseinaan. 

Vedenhylkivyytta parantavien yhdisteiden vaikutusta mannyn pintapuun kosteuselamiseen 
25 tutkittiin ns. vesiupotus/kuivaus-kokeilla. Mantykappaleet (21x21x5 mm) tyhjiokyllas- 
tettiin siloksaanilla ja kelaattori-siloksaaniyhdistelmalla. Kyllastysta seuranneen kuivauk- 
sen jalkeen naytteiden dimensiot mitattiin. Taman jalkeen puunaytteet tyhjiokyllastettiin 
vedella ja naytteiden dimensiot mitattiin markana ja viela uunikuivauksen jalkeen. Vesi- 
kyllastys ja kuivaus toistettiin mittauksineen. 

30 

Mittapysyvyytta ilmaisemaan kaytetaan ns. ASE-arvoja, jotka saadaan seuraavista lasku- 
kaavoista: 

ASE(%) = 100 x (S^SJ/S^ missa Sc on vertailunaytteen tilavuusturpoamakerroin ja St on 
35 kasiteltyjen naytteiden tilavuusturpoamakerroin. S(%) = 1 00 x (Vw-Vd)/Vd, missa Vw on 
vedella kyllastetyn puun tilavuus ja Vd on uunikuivan puun tilavuus. 
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Positiiviset ASE-arvot ovat osoitus siita, etta kasitellyissa naytteissa tapahtuu vahemman 
kosteuselamista kuin vertailunaytteissa. 

Kuviossa 3 on tarkasteltu vedenhylkivyytta parantavien yhdisteiden vaikutusta puun mitta- 
5 pysyvyyteen. Naytteiden mittapysyvyys on laskettu 2-3 perakkaisessa vesiupotus/kuivaus- 
syklissa. 

Vesiupotus/kuivaus-kokeet osoittivat, etta yhdistelmaliuoksilla kasitellyn puun kosteus- 
elaminen on selvasti vahaisempaa kuin kasittelemattoman puun. Kelaattorin lisays nayttaisi 
1 0 myos tehostavan siloksaanin vaikutusta, silla yhdistelmaliuoksilla kasiteltyjen kappaleiden 
ASE-arvot ovat moninkertaiset 5 % siloksaaniliuoksilla saatuihin arvoihin nahden. 

Esimerkki 4. 

Yhdistelmdkdsittelyn tehokkuus ruskolahottajasienen aiheuttamaa lahoamista vastaan 
1 5 nopeutetussa EN 113 standard™ mukaisissa testiolosuhteissa. 

Keksinnon mukaisiin kasittelyihin valittiin metallikelaattorista ja siloksaanijohdannaisesta 
koostuvat yhdistelmakasittelyt. 

20 Tutkittavista yhdisteista siloksaanista valmistettiin 3- ja 5-prosenttiset kayttoliuokset ja yh- 
distelmassa kelaattoripitoisuus oli 1-2-prosenttia ja siloksaanipitoisuus vaihteli 2.5 - 5 - 
prosentin valilla. Mannyn pintapuukappaleet (15x15x5 mm) tyhjiokyllastettiin kyllas- 
tysliuoksilla. Kyllastyksen jalkeen osa kappaleista altistettiin 4 vrk:n mittaiselle huuhdon- 
takokeelle. Koekappaleille suoritettiin nopeutettu lahotuskoe modifioidusti EN 1 13 stan- 

25 dardin mukaan. Testisieneksi valittiin ruskolahottajasieni Poria placenta. Lahotuskoe kesti 
5 viikkoa. 

Kuviossa 4 on esitetty yhdistelmakasittelyn lahonestotehokkuus Poria placeman aiheutta- 
maa lahoa vastaan. Kelaattori-pitoisuus on 1 % kaikissa kaytetyissa seoksissa. Siloksaani- 
30 pitoisuus vaihteli 1-5 % valilla. Kokeen vertailuna ovat kasittelemattomat kontrollit ja 3 % 
EDTAilla seka 5 % siloksaanilla kasitellyt kappaleet. 

Kuviossa 5 on kuvaajan avulla esitetty yhdistelmakasittelyiden (huuhdottu) lahonestote- 
hokkuus. Kuvaajassa on osoitettu EN-standardien vaatiman alle 3% painohavion saavut- 
35 tamiseksi tarvittavat tehoainepitoisuudet. 



Lahotuskoetulosten mukaan EN-standardivaatimusten mukainen painohavioraja (< 3 %) 
Poria placeman aiheuttamaa lahoa vastaan saavutettiin tehoaineyhdistelmalla, jossa silok- 
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saanin pitoisuus oli 3% ja kelaattorin pitoisuus oli 1 %. Puuhun imeytyneet ainemaarat oli- 
vat talloin siloksaanin osalta noin 23 kg/m 3 ja kelaattorin osalta noin 7,5 kg/m 3 . 



Esimerkki 5. 
5 Yhdistelmakasittelyn homeenestotehokkuus 

Yhdistelmakasittelyn homeenestotehokkuutta tutkittiin laboratoriossa ripustusmenetelmal- 
la. Koetta varten mannyn pintapuukappaleita kyllastettiin kelaattori-siloksaani- 
yhdistelmilla, joissa kelaattori-pitoisuus oli 1,5 % tai 3 % ja siloksaanipitoisuus oli 1% tai 
10 2%. Lisaksi koekappaleita kyllastettiin pelkalla kelaattorilla (1,5 % tai 3%) ja pelkalla si- 
loksaanilla(l%ja2%). 



Koe- ja vertailukappaleet ripustettiin inkubointilaatikoihin satunnaiseen jarjestykseen. 
Laatikoiden ilman suhteellinen kosteus saadettiin veden avulla 95 - 100 %:ksi koelampoti- 

15 lan ollessa 20° C (+/- 2 °C). Ennen kokeen alkamista koelaatikoihin ruiskutettiin ho- 

mesienisuspensiota. Homesuspensio sisalsi kolme puussa hyvin viihtyvaa homelajia: As- 
pergillus versicolor (El), Gladosporium sphaerospermum (R7) ja Penicillium sp. (1017). 
Kasvuston muodostumista koekappaleiden pintaan seurattiin mikroskooppisesti ja visuaali- 
sesti 2 viikon valein 10 viikon ajan. Muodostuneen kasvuston maara arvioitiin asteikon 0-5 

20 mukaisesti. 



0 = ei kasvua 

1 = viitteita kasvusta 

2 = 1 - 1 0 % pinta-alasta mikrobikasvuston peitossa 
25 3 = 1 0 - 30 % pinta-alasta mikrobikasvuston peitossa 

4 = 30-70 % pinta-alasta mikrobikasvuston peitossa 

5 = > 70 % pinta-alasta mikrobikasvuston peitossa 



30 Kelaattori-siloksaaniyhdistelmien homeenestotehhokkuus on esitetty oheisessa kuviossa 6. 
Kokeessa kaytetyt yhdistelmat sisalsivat 1,5 % tai 3 % EDTA:ta ja 1% tai 2 % SISW- 
siloksaania. Kokeen vertailuna ovat kasittelemattomat kontrollit, 1,5 % tai 3 % EDTA:lla 
ja 1 % ja 2 % SISW-siloksaanillakasitellyt kappaleet. 



35 



Yhdistelmakasittelyn homeenestotehokkuus on merkittavasti parempi kuin kummankaan 
yhdistelmassa olevan yksittainen yhdisteen homeenestotehokkuus. Yhdistelmakasittelylla 
kasitelty mannyn pintapuu ei homehtunut lainkaan 10 viikon homealtistuksen aikana. 
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Esimerkki 6. 

Yhdistelmakasittelyn tehokkuus maakosketusta simuloivassa multapurkissa. 

Maakosketusta simuloivaan multapurkkikokeeseen (nopeutettu ja modifioitu EN 807) val- 
5 mistettiin kompostimultaseos. Multaseoksen vedensitomiskyky ja kosteus saadettiin EN 
807 standardin mukaisiksi (60 % ja 55 %). 

Mannyn pintapuukappaleet (30 x 10 x 5 mm) tyhjiokyllastettiin yhdistelmaseoksella, jossa 
kelaattorin pitoisuus oli 3 % ja 6 % ja siloksaanin pitoisuus 7.5% ja 15%. Koekappaleita 
10 huuhdottiin kyllastyksen jalkeen normaaliin (standardin EN 807 mukaiseen) tapaan. Ko- 
keen kontrolleina ovat kasittelemattomat mannyn pintapuukappaleet. Koe kesti 20 viikkoa, 
jonka jalkeen maaritettiin kappaleisiin muodostunut painohavio. 

Yhdistelmakasittelyiden lahonestotehokkuus maakosketusta simuloivassa multapurkkiko- 
1 5 keessa on kuvattu kuviossa 7. 

Maakosketusta simuloivasta multapurkkikokeesta saadut tulokset osoittavat, etta yhdistel- 
makasittely parantaa merkittavasti kasitellyn puutavaran kestavyytta maakosketusolosuh- 
teissa. 



* 
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Patenttivaatimukset: 



1 . Menetelma puun ja sentapaisten lignoselluloosapohjaisten materiaalien suojaamiseksi 
lahoamiselta ja homehtumiselta, tunnettu siita, etta materiaalia kasitellaan yhdis- 

5 teella, joka parantaa sen vedenhylkivyytta, seka kompleksimuodostajalla, joka kykenee 
sitomaan siirtymametalleja. 

2. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta vedenhylkivyytta 
parantavan yhdisteena kaytetaan ainetta, joka kykenee sitoutumaan kovalenttisesti tai po- 

1 0 lymeroitumaan lignoselluloosapohjaisen materiaalin solun seinan reaktiivisten yhdisteiden 
kanssa sellaisen vedenhylkivan kalvon muodostamiseksi materiaalin pintarakenteisiin ve- 
denhylkiva kalvo, joka estaa vesimolekyylien tunkeutumisen lignoselluloosapohjaisen 
materiaalin makrorakenteeseen. 



15 3. Patenttivaatimuksen 2 mukainen menetelma, tunnettu siita, etta vedenhylkivyytta 
parantavana yhdisteena kaytetaan siloksaanijohdannaisia, hydrofobisen hiiliketjun sisalta- 
via happoanhydridijohdannaisia tai fluoroalkyylipolymeereja. 

4. Jonkin edellisen patenttivaatimuksen mukainen menetelma, tunnettu siita, etta 
20 vedenhylkivyytta parantavaa yhdistetta kaytetaan noin 0,1-30 kg/m 3 kuivaa puuta. 

5. Jonkin edellisen patenttivaatimuksen mukainen menetelma, tunnettu siita, etta 
kompleksinmuodostajan kayttomaara on noin 0,1-30 kg, edullisesti noin 5 - 20 kg/m 3 
puuta. 

25 

6. Jonkin edellisen patenttivaatimuksen mukainen menetelma, tunnettu siita, etta 
kompleksinmuodostajana kaytetaan orgaanista kelatointiainetta, etenkin aminopolyka- 
rboksyylihappoa tai sen suolaa, hydroksihappoa tai sen suolaa tai organofosfaattia. 

30 7. Patenttivaatimuksen 6 mukainen menetelma, tunnettu siita, etta kompleksin- 
muodostajana kaytetaan etyleenidiamiinitetraetikkahappo (EDTA), nitrilotrietikkahappo 
(NTA), n-hydroksietyyli-etyleenidiamiinitrietikkahappo (HEDTA), dietyleenitriamiini- 
pentaetikkahappo (DTPA) , ety leenidiamiini-di-(o-hydroksifenyy lietikkahappo 
(EDDHDA), dietanoliglysiini (DEG) tai etanolidiglysiini (EDG) tai naiden alkalimetal- 

35 lisuoloja. 

8. Jonkin edellisen patenttivaatimuksen mukainen menetelma, tunnettu siita, etta 
kasitellaan sahatavaraa, vaneria, lastulevyja tai erilaisia puukomposiitteja. 
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9. Puusuojakoostumus, joka sisaltaa tehokkaan maaran ainetta, joka kykenee estamaan 
mikro-organismien kasvun ja leviamisen, tunnettu siita, etta se sisaltaa 0.01 - 30 
paino-% kompleksinmuodostajaa, joka kykenee sitomaan siirtymametalleja, ja 0.01 - 40 

5 paino-% vedenhylkivyytta parantavaa yhdistetta. 

10. Jonkin patenttivaatimuksen 1 - 8 mukaisesti kasitelty lignoselluloosapohjainen tuote. 

1 1 . Menetelma lignoselluloosapohjaisen materiaalin kosteuden hallitsemiseksi, tun- 
10 n e 1 1 u siita, etta kaytetaan vedenhylkivyytta parantavaa yhdistetta, joka kykenee sitoutu- 

maan kovalenttisesti tai polymeroituu lignoselluloosapohjaisen materiaalin solun seinan 
reaktiivisten yhdisteiden kanssa, jolloin syntyy materiaalin pintarakenteisiin vedenhylkiva 
kalvo, joka estaa vesimolekyylien tunkeutumisen lignoselluloosapohjaisen materiaalin 
makrorakenteeseen, ja tahan kasittelyyn yhdistetaan kasittely EDTA:lla. 
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Tiivistelma: 



Keksinto koskee menetelmaa puun ja sentapaisten lignoselluloosapohjaisten materiaalien 
suojaamiseksi lahoamiselta ja homehtumiselta, jolloin materiaalia kasitellaan yhdisteella, 
joka parantaa sen vedenhylkivyytta, seka kompleksimuodostajalla, joka kykenee sitomaan 
siirtymametalleja. Keksinnon avulla puumateriaalin kestavyytta mikro-organismien aihe- 
uttamia tuhoja voidaan parantaa ilman perinteisten sienimyrkkyjen kayttoa. Vedenhylki- 
vyytta parantava aine sitoo tehokkaasti kompleksinmuodostaja lignoselluloosapohjaiseen 
materiaaliin ja estaa sen huuhtoutumisen. 



• 
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